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(54) REFRIGERATOR OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a refrigerator oil composition having excellent wear 
resistance, thermal and chemical stability and miscibility with a cryogenic liquid as a lubricating oil 
for a compressor using a hydrofluorocarbon as the cryogenic liquid by adding preferably three kinds 
of additive to a polyol ester as a base oil. 

SOLUTION: This refrigerator oil composition comprises (A) a polyol ester as a base oil, (B) a 
phosphate (preferably tricresyl phosphate, etc.) in an amount of 5-1 5mass% based on a weight of the 
component A (C) 0.1-3mass% of an alkylphosphorothionate (e.g. trimethylphosphorothionate) and/or 
an arylphosphorothionate (e.g. triphenylphosphorothionate) and (D) 0.05—1 .5mass% of an epoxy 
compound (preferably 1 ,2— epoxyalkane or a vinylcyclohexene dioxide). As the component A, a 
compound having <0.01 mgKOH/g acid value and <100ppm moisture is preferable. 



(19) B#B#fW (JP) (12) M 45 1^ & W < A > (H)#IWiWaiMW» 

#H§¥9 -302373 

(43)&WB ¥J£9*F(1997)1U325B 



(5i) into. 5 mmn /frt»a#^ fi tawm^mm 

C 1 0 M 169/04 C 1 OM 169/04 

// (C 1 OM 169/04 
105:38 
137:04 
137: 10 

*3£b92R *at# SMSSOfU FD (§t 8 S) MfcKfctK 



(21)iHH#^ #fi¥8- 145147 


(71)fflSA 


000005991 








(22) miS H ^J«8^(1996) 5^158 




3CSt3»iK«ffi-TB 6 #41^ 




(7DIHHA 


000006013 












JfDKffi^ ttfflEfcfl<Drt-TB 2#3# 




a2mmm 








l»«SrfJi£tfiK-h7jc#IIHT B 14*24 










mmmm 








^iim;ri«nfp(|»®KTSf«HTB 6« l 






-210*1 




<74)f£BA 










(54) [ssw©**;] i^mmmmm 






(57) [^*)J 



















r 



V 

(2) 



J 4 

!f#Ba¥09-302373 



[iS#Hi] fly*— juxfJUJISi u 

a. 'J >8lXfJl.j5. 0Rl%lil±1S. OSS% 

/fcx^p? 1 :*-*— h£o. 1-3. oSt%, Xi; 
c. m^iHb^Bi^o. 05-1. 5ll%SftLT 

OftXttaWC*. 10 

[0 O O 1 ] 

tk> (hfo *jwKt-r*ffiw»f=««-r*)*a 
**»j«ifctcBa-r* 0 b=»l<i*. E««a>*t?*« 

[0002] 

1. *#**<D--|»*fMfe 20 
[OOG3J JE*«CD^>r^*K^. »;*«*(::«* 

a**xs«xsicfett^a& • »*§» 

■r ^>o i»«vbEiii^»s y is < t « 
fcftic. Bid*. ttSSfi»tt<0£«««»»^a)l6» 

[0 0 0 4] 2. fMMK 40 

U-7fc*Ufj— /K> (CFC) MH^WKP^PP 
^^P*— 7f?> (HCFC) **«#*»X(45E*L 

tiubtit^^c ctLt>a>*«tt. u^titatttfft 

t^fcft. fc«1£-cfc&ft<b7k3§£* (It*. 

>-tf>, tKU— a— *u^<>*) £0>t§;£1±*<&^o 

A. ^QP7MDA- (CFC) *Jt««/N>f K 50 



□ ^□□7;i/tP*-'f> (hcfc) iRftJK£ttfil'4~ 
-6Jfrai«l=l±. aft(c*B»Lfc^-^ir>^tt*. /<5? 

«**<-tti=fllffl*tir^*. 

[0005] oLx^wRftAatsu^fc^aMittfc lt 
it. mm 56-133241*, snara 5 9 

- t 6 4 3 9 3*ft WB3F4*tr^4, i^f 

TLttftmmtot Ltrt mirks 5-9279 9*, 

H3BB 5 6-36570^, ttBRK-5 6—1 25494 
*. 1#BRK6 2-1 56 1 9 8*, fc— h/K>^ffl*<t 
Lt1t^B5 7-43 59 3 *^^A<BB^*iXTl^o 

*«*^ L TSBBBB 5 6-3 6 5 6 9*. iXfM^ 
^ >X;U7»x>»XX^U*iOX.fc^3fe«*^ L 
TKHW5 8-1 5 592*. :r*7^U^#J**(^ 'J 
VVJUXX^fVU^iC^fc^aiai*^ LTl$f!BBg6 2-2 
9 2 8 9 5*&£tfRff$£:|vri^6. JbsE<D5fcfT&ffi 
I*. ^-r*t*C FC**iXttHCFC**»t*Sf 

teitam^lTfc*). j»ib*f^a<D£*lc^L 

[0006] ^ c £ otsii© 

a4tO>fHBti>*=M=* SRRttlcc FC*»i4r hcfc 

&l^««M)*BtflA&*itl^. «XJf. HCFC 
-2 2 ( R - 2 2 ) (0ft»K t L X 14. HFC- 1 3 4 
a, HFC- 143a, HFC— 12 5, HFC- 3 2 

u.£a>*\<r kp^ju^p*— ns> (hfo 

SUcHFCSmHv Mx.liR4 0 7C, R410Af 

I*. tvT*l*C FCS*K«KC F C^»cfcy«ttA< 
SufcA. ft1b*X»*£:0>ttSt£*<Si*. ^tc. H F 

Jttttfiftl^ ttoT. ft*0)CFCS;MXIiHCFC 

$£-efc£ h f c^^^^^m^^;%*«^a>^cc;*<sit 

[0007] 3. HFC ^«Mi£**«*<Ofi£*ftfB 

HFC^»*«ffi^^^a<7>a7S*^Lr(i. 

H F c^^^.tffi^tt^fc^^amR^bTKm^^*^ 



(3) 



4#B8 3 F09-302373 



14. ©tt*tt*<«*u *Stt*<«L^dC 

19 7^, *$HrW 3-8 8 89 2§, ttMW- 3-128 
991§, ^¥3-1 28 9 9 2§, »H¥5-59 

3 8 8§il zMivi^f^Xii^lT;^- ;uo> 

;UXI^ffi l J>K^^ J r^^5. 0-9 0. 0^1%E& 10 
-TS^C^dWatfifc*,, Sfc. *B¥5-1 7 7 9 2 

mat. ixf^, r;u*;b'<>-tf>xi4tta**a 

[0 0 0 8] 

(ixf;^^) (4. ^m*felit4. Ba«i=»rt* 
U tKU*— ^xx-r-iUtt. j^b*f£^aicl±><T4b^ 20 

i*. ui/^ps«aAbx^p-^a««cfcytsis^a 

[0 0 0 9] #f£B^#£>fi. 9^^5-59 3 8 

8-^t?. -4iBvxxf;bXii>i7;i/3- ;ua>A;u 

liE'J >8l^f^5. 0-9 O. Ogl%g£^t^) 

*a«M£axLfc. u©«H¥5-59 3 8 8*:ct; 
«»aMt»i*« h FcsRAat A»-efcy. 

fflJ§«14. W*?Mh6. *»k«tdt?X5vs;©*«ffl 
*]U:«tf>TS5l*8iSA<fc£o L**U -t<D«a>*«(c J: 

«ttXitt&Ktt0>esL p— * ysiMii= 

[0 0 10] *^B^|6*)|i, HFCS*«$«fflt-S 
BEttWAiaWta&LT. MJKHtt. » Hb^MSS 40 
14. H F C**ttifl)tt»tti:l*ifctt(l$*t4i:« 
IC % tK »J ;UXX T^UdttftOX =? V v(D±ja*ffl*I 

emu c t -o^r <§> »a«a * «**■ « - * i= & 

[0 0 1 1 ] 



■J t-;nxf;KD«fflA<Blt^: StiTlVfcP— * »J JE 
[0 0 1 2] /W Kp^U^pA — 

t, 

a. 'J>8l^f;i/^5. 0Ji%Jsl±T5. 0^M% 

*X7*-Q^:J-*— h£ 0. 1-3. 0HS%. »tf 
c. XJK*-Xb#**0. 0 5-1. 5 I1%EpLT 

[0 0 13] 
[fSI«(Dl|j6<D^E] 

1. ma 

£ 0 /By*— ;nxf;ut LTii. ^fffir;u^— ;uo> 1 
«SI3Lt£A;M-C>K (KtRttlDHBiftil. *;7^W 
»ttJBKM. TKyT^^ttBttil) irO>J5J6lcj:y 
W&tlfcxx^P* *fcttCtlP>(DXX^;KD;E^i|4s. 

[0 O 1 4] £ffiT;u=>— ju£ LTIi. 0DtU£. 
>f;^'j3-/k hy >^p — ;u:/p^>. 
yxy i — ;u, v^^i'jxu h— /ua^if £>*t& 0 

[0 0 15] iE«ttfalfilffi&£ LTI*. Pit. 

* *<7*>m. s-r^m. fti>m. 

[0 0 16] T^+^ttlBBSM^LTtt. 

li % 2->^;u:?£>I£. 3 2-y 

>g£. 4 -:r^;uK>/? >& % 2-y^;uTA>&. 3 
-^f^U^AVBL 4-^ ^/UtAI/B. 5->^;u^ 
A>K. 6->^f^i>S, 6-x^;uy^->^ % 5 
-^•p t°yu^-^^ 3-^f;i/0>f*>l, 6- 
^p t°juy ^->^*<^if »b*L^>o 
[00 1 7] 7Kyrju*7u$*te8§j»&<t L-cr*. 
l^. 2. 2-s?*^i*:7* 2, 2-^>^;u^> 
$>M. 2. 2. 3- hy>^ju^*>il. 2, 2-v> 

M. 2, 2. 3- hU>f^>^ 2. 2-v> 
^;u^^*>tt. 2 - > ^;u— 3 -x^;u^^t>->gt. 

2, 2, 4- mj y 3, 5. 5-hy 



(4) 



ftBa¥09-302373 



2, 2, 3h'J>fM>^ 2, 2-v 
2-:?^;u— 5 -> ^/U^>*> 
BL 2--(VZ?TJ\s—5-*TJl''<>$>m. 2, 3 - 

[001 8] ;nxf;ui, 

5 0mm 2 (40°C) <Di£HT?. 8I1mgKOH/ 

»U i»S*L !^7k*lT?«i31Ltc»WO. OlmgKO 10 
H/g BIT. 7K#1 GOp pmiaT0)t(D^LlV 
[0 0 19] fcifc, *«iHl&?feJ£ (CFCM, HC 

>r T^^^>-^>. tKU — or— tb7>r > 

[0 0 2 0] 2. 3sjto*» 

( 1 ) u >^zlx^;u 

— K K 'J xv^iM^X ^ x — h % h'J ^/tXyx- 20 
K MJ:*-^iM*X:7x— K hU^ HfS/X^it** 

*X:7x— K hU^V'U^MvX^x— K ^ Uv;l/ 
v>^x-;UtNX^x— K v7xi:jl/t^V+-b-Jl/^ 
x:7x— K ^^l/i?^x— >M%X:7x — K ^7x — 

yu-f v^n tfvi^x -jM*x:7x— k -P^x— yu-r v 
tf;i^x-;u*x:7x— K KUX Wv^P t:^ 
^/x— ;u) tvX7x-h, M/X (^ppxf;i) 
:? x — K h'JXy^UD^D fcf A,*X 7i-> 

-e#* 0 30 

[002 1] 4>n, hU^U^UT^X^x— h. 3?x 

v^n e;U7x- ;utNx^x— k h'jx (-fv^ne 
;U^x^U) *X^x — h*<»*Ll\, 
[0 0 2 2] MHa>gnfXjKt«fe«Xctt. U >i* 

T. 5. OM%^±, 1 5. 0 5J»%*36T?fe^c E 
£-*^*><5. OS«%*3ll?ri. TiMnfMsX^P? 1 
hXliT'J- ;u*x?*p^:*-*— hXt/XTK* 
*>fc^» tfffflLtt EE*6«0> * -f ^"ic^fc -dT 40 

[0023] (2) T^U^JU/fcX^P^:*-*— K 7 
•J -^/tX7tPft*- h 

>^;u*x^*pt3-*— K h'Jx^^UTfxX^^p^ 

K h'J^fJl/tvX7tnft^-h, 
^U*X ^ * Pft*- h . h 'J ^i>;U/-KX ? * P 

K hy^'JJU^hX^a-n^**— h&mf £>ti 50 



[0 0 2 4] T *)— Jl//tX7tPft^- h£ LTli. 

[0 0 2 5] TJU^TtxX^ P^*-- K 

[0 0 2 6] y >Sxx^;wc7;u^M^?*P5^ 
h& tf /xiiT "J — ;u;txx ? * p 5^*— h 

[ O O 2 7 ] TVU+Jl/TfcX :7 * P h&tf /XI* 

7 U — ;U/i>x ? * p hOEftttef*. *° y ^~ 

;UxX^Jt^;ft{c*frLT. O. 1—3. O^S%-C?& 

t\ 3. ows%ig'c?ii^sit^rcM^5a!mA<^ 

[0 0 2 8] (3) XTK^^b^ft 
x#K4-*>4bftW^: LTI*. Mittf. ;7x— ;u^'J isi>jl> 
m— TVU^rVU^ x— U yvJU-fJU, 1 . 
2 -ZLtK^^TVU* tf— — ^Ui>^ P^N^-t?>^4- 

^L5:^^U^ ^-e^t. 1, 2-X/K^i>T;U*>. e 

[OO 2 9] TJU^iU^x-;u^Uf>v;ux— ^yui: L 
Tfi. «^:{^. 'J ^^H-fA. "< 

>f;U7x-;i/^*'j y^x- ^f^u. ^^-i>;u^x— ;u 

yyJH-f;i, % A^f^7xz;^«Jyy;H- 

-^;u. t^^7x-;uyjyy;i/x- t^u. y* — 
x -;u^U i>^;uni— ^>;u^xziyu^ij 

[003 0] 1, Z—^-tf^Tfolslsk LTfi. 
tf. 1 r 2-X7K^r^^1t>. 1. 2-XtK^F->^^ 
1, 2-X^^^^ 1. 2-X7K+*>T f 
^ 1. 2-X7ff^r->>N>T r ^>. 1, 2-XtK^V 

K-?* >. 1. 2-ZL7f^> h 'Jf^>. 1. 2-XtK 
^ri>^ h^^*>. 1. 2— XtK^^^T*>. 
1, 2-x^->^^ J r*>, 1. 2-x\^i>^-^ 

[o o 3 1 ] X7H^^b^«B(i. tKU^-— ;i/xxf^0 

[0 0 3 2] X7K^rMb^«50>E^m^(i. tKU^-— 
XXtFJUS»(C^LT. O. 05-1. 5 5S%T?* 

-So E^HB-A<o. 0 5S?a%*3lTMi. tKU^— ;ux 
x^^KD^^bJtP^a^^^^L^ EB-i«^*<i - 
5^«%^-^(i. h FC$;*iWJt-;uxxf^ 

X7'>yO)MlcgfS&ffto 
[0 0 3 3] (4) ^(DflbCDE^prfe^^Sl 



(5) 



**Ba¥09-302373 



[0034] MitfoitmtLXlt. tis?— K^x/- 
JUJK. 7 5>^ if 2, 6- 

fx— t -^-4->fjl/7i/-;k 4, 4 ' 
^U>t=X (2, 6-y-t-?f;i/7i-/-JI/) . 
2, 2'-Wt*X (4->fJl/-6-t-^l/7i 

</— ;W . hU^f^wWKn^X p. p'-v 10 
t^f^y7i-;i/75X 3, 7 -vt^W7iy 
f7vX 7^7xyf 7v>-1 - 
— K 7i-^-2-t7f;i/7 5X 2, 6-5?— t 

-10, 1 O ' y7i- ;U^x^if 7JU^;UvH* 

[0035] tl^JStt^j^ urii. #J;U£. 7'J-tf 
^ ^>yh»J7!/-;k 

20 

[0 0 3 6] ;H5S*I^LTJ±. v^JUtK'Jv 
[0037) 

[HJ6«] KIT. **BH©*l6«&t/lttt«H=oL^TK 
[0038] 1 . S;4 

( 1 ) mmm 1 ~ 9 . 1-12 

^lUXU h— ;U£gt3igfc7, 8&tf 9(D#ttflglft 30 
KXfrftfr&MLfc* ItffiO. 0 1mgKOH/g 
T\ O 0 P pmi^TO/K'Jt-^xXf 

Ltz 0 

(2) ItttOM 3 

7Jl*r)W<>-e^l*. ABA-H (Ei^tifi/N-K 



-t?>l*. H C F C - 2 2 »K£ttfflt 
[0039] 2 . ^*D#] 

;x:7*P^:*-*- h*«JBLfco T^U+^X^^PT 

a-*— m*. h y t ^ f ^tx 7 1 □ f f * ftffl 

[00 40] S^(Ct5^)^^*PfflcoK^9J^(4. $1, 
^2ic^,tfcy-trfc£ 0 
[ o o 4 1 ] 3 . Rtt a 
(1) BH&Um (S»te«K) - 

R407C«i (HFCSS4*«) HitTt, 
U^^XStS (ASTM D27 1 4) ffl'J> 

■a>**i«*aweLfc. umzkm*. umi^m 1 00 

°c. Kttttm 1 RRSL »B*:tf*ffi'* eookPaffe 

£ e 3 OMIttHCFC- 

2 2. »»tt7'JU*JI/'0-l?» (DSfi^^Si^L. 

[0042] (2) n&tfib^nsctttai 

R4 o 7 c»a»H«T-c. » - <b¥WSStta»*v 

Fe. Cu. A I KSKALTJlllftL* 175°CX14 
BIB«M*LT* t»»CD*fe^X5^^±*(D**t*BI 
^^STfc^c fcjs. 3 it. HCFC-22 

[ 0 O 4 3 ] 4 . KRSS 
[0 0 4 4] 

[«1] 



(6) 



^BfW09-302373 





%** 


Jtttft 




i 


2 


3 


4 


5 




7 


8 


g 


i 


2 


3 


4 


Me 




























mm 








* a 












mm* (***> 






























S. I 


5. • 


14. 1 


5. 1 


5. ft 


5. 1 


5. 1 


it 9 


11. s 




21. 1 








1. 5 




I. $ 


CI 


I. 5 


3. 1 


! 1. ft 


L 5 


1. 1 






1.4 




7Mt>*> * 4*X 7 it *» f-* * - * 




0. S 


























1. OS 


LIS 


PL IS 


1. 15 


9. IS 


f 15 


i. 5 


1. 05 


1. 15 








6. es 




ft. 1 


ft. 1 


6. T 


9.1 


0. < 


IT 


! It 


7 


ft. 9 


6.1 


1. 5 


1. 1 


S. 1 


* - 




























r c 


o 


O 


O 


O 


o 


O 


O 


O 


O 


O 


O 




o 


Cu 


o 


o 


o 


o 


o 


O 


O 


o 


o 


o 


O 


O 


o 


A 1 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 




at 




at 


at 


at 


at 


at 


at 


at 




at 


*>*) 


at 



[ O O 4 5 J 



EC 2 1 









• 




7 


8 


9 


1 0 


i i 


1 2 


1 3 




































ttfcri* (MM) 
























5.1 


5. ft 


4. ft 


1$. 0 


5. 1 


5.1 


15, 0 


ft. 5 


T 9 X 7 r n T** — h 


6. > 




ft. 5 


ft. 5 


1. 5 


ft. 15 


4. ft 


5. ft 






t. 15 


ft. 15 




ft. OS 


ft. 15 


ft 15 


ft. IS 


1. 15 
























***** CMtib) 


2. 1 


4. ft 


0. 1 


1.1 


1.1 


LI 


1. 0 


0,1 


1. 0 






















F e 


O 


O 


o 


O 


o 


O 


A 


A 


o 


C u 


o 


O 


o 


o 


o 


O 


O 


O 


o 


A 1 


o 


o 


o 


o 


o 


O 


O 


O 


o 




*L 


at 




at 


at 


at 


*0 




at 



[0 0 4 6] (1) ~9 

m 1 3 («6*SLffi<D»di) «fc y t*^(»jhtt*<a»r-fe 

[0047] (2) it«0l|1~4 



50 



in, JtiSfci 2 ~ 41**° 'J a— ^;usai~**DSH^ 
1 1Sfc'itiita cox- ^-rjttSSJfeW 1 ~ 

[0 0 4 8] (3) tk.mms~7 

tt&ms (^toffliiru— yu^x^n^;*-*— h<tx 
=t,nffi« i ~ 9 Rxfztmm 1 3 * y *«iRjht±*<* 



(7) 



*#Ba¥09-302373 



-fs 0 

[0049] isjiJb^ ^ . *§£Bji<Dmto$;mmTtz>t-it)iz 

\£7)ls*)l'**7*OT**— h&tfXTWrSHfcSIJB** 

[0 0 5 0] (4) JtR0|8 
J±$£0IJ8 (y>MxX7SUCDE6Mfttt4. ORl%) 
tt, H«S#J1 0J >»xx^MDE^SJ^I*5 . OR! 

%) ar;jt««i 3*yiMiiKittt*<ft«o ^octfr 10 

xxf;bS^Lt5. 0Kfi%)U-b-efe*C4h3b<» 

So 

[005 1] ( 5 ) JtRiW 9 
J*R#|9 ('J>&XX^U<DE^9l£i*1 5. Oil 
%) H*£#)3 (>J >BXX>7JUDE£H£U:1 4. 
911%) AtfU:K«T3^y»«BISJttt*<*«. c 

Z>^ktfft& 0 20 

[0 0 5 2] (6) JtR«1 O 
tfc««10 (7U- JI/*X^*P^**— h<DEftA£ 
I*0. 0 511%) I*; (7y— JU*X:7*-P 

^*-*-ha>Ed»*l*o. 1 Alftt&m 1 3 

a-p^j-*— k^tju^u^x^p? 1 *-*— h(DE 

O. 1K«96BJI±-C**^t3&<#«. 
[ O 0 5 3 ] ( 7 ) J±S£#l 1 1 
lt««1 1 (7'J — iU*X^ ^ P^**— h0>E^I«£- 30 
(*4. 0 91%) li. 3ttfc#J6 (7U-^tX7tPf 
KDE^»J^I*3. 011%) (Clt-<T^*Dl{C 

*— hxiir;u^umx^a-p^*-^— h<DK^9J£-<D 
-tffifllli. tKU^— ;H7f^Sil^LT3. OS1 

[0054] (8) JtttM7 

tam7 (x**-><kft«ijii»iD) i*. n*tefl)i~9;K. 



±j£-f£ 0 Sfc. X7K*5Hbfi1*i0>E^«4rt<i . 5f 
l%£ig;L££. »«^-K'J*-;nxf^Sa^i8 

TO. 0 5-1. 5 11% A<IIT* fe ^) - ^ tl 

[0 0 5 5] fcfc. 3-70h'j7i-^t 
X:7*P^t|-*— h (7U-^*X7tPW*-h) 
lCftx.T. h'J 7i-WX7*Pm- ht h'Jt 
£^u*x"?*p^;i-*— h (TJU^U/hX^^-P^^- 

h) £1 : 1 T* : M<a>Ltzt<r>£&mi,tzi&i£nmm 

K 3~7£r^-(7>fflricT% ±Bora&KKfttf» • 

[oose] s. mnoftAurattJii 

(D x^p-vua««o>AoaW^KK 
«E<D*J6«1. Jt««2 (#u*-;bxxfy«»i: 

ij>lXXf;^2 0ll%M) &tfit«0fl1 3 (fit 

*ftffj<£>*ij£) icoivc. x^p— ;uffiB*i=«fc*»iB 

»AB»*frofc. S«WlWttK«|2ttR40 7 C 
ft» (HFCil^i) *«fflL. Jt«0fl1 3(*HC 
FC-2 2JWIi*«Lfc. KKItTlft. 

1. LtBiLfco mmnu^, ooommx-fo 

So 

[0 0 5 7] (2) P — $MJffi««<DiD»»AK« 
tt&0>Xffifel 1 « tfc««2»tf 1 3ICOIVC. P— *'J 

#J2|£R4 0 7 C#&£<£J8L. £L$£#]1 3liHC FC 

!Mm<D&teK&£«SU tt««1 3<DBfil (-<- 

>t p— y >^t°x n/icfci+«*tti<Dfa) si. o 

[0058] (3) KKtam 
w»«*t»3i=*-r. 

[0 0 5 9] 
[S3] 



(8) f$|§f]3p09-302373 







Ik** 2 


IX* W X J 




H40 7 C 


r if — j£ £ 
















Urn J 










5. 0 


2 0. 0 


0. 5 


tj M. T T —j n st- i V. 


0. 5 








0. 0 5 
















0. 8 


1. 1 


1. o 


(MttBJtfttt) 










0. 7 


1. 2 


1. 0 











[oo6o] WL3<Dnmumtemfrk>. *mwi*. 

** A» ft ft* t C £ 36<HS 2 o 
[006 1) 

[«H4>jMI] *JMlJ*~ HCFC3ftMft4>f««B£L 
T, 3ttt. #JWrcBHl3&«**>^*iTL^HFC*>Wt 



(5D int. ci. 6 aisiiE^ ffmmmm^ f i ft^^s^f 

CIOM 129: 18) 
C 1 O N 40:30 

(72)*^# M XW (72)f6^# 5# IS 

»§feil|»JI|«rfi4 3 MI^-t^Ba*-TS23# m3llfl z FftBBIE3fcL(7>pKj- T S 2 # 3 ^ = 

22# B -201 

(72) %wm (72)*^# if© * 

mmm&^stto 40 »*««s#ttP»? 



